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DETAILED ACTION 

1 . This office action is in response to the amendment filed May 17, 2004. 

Response to Arguments 

2. Applicant's arguments with respect to claims 8-17 and 20-28 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 8-17 and 20-28 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. The Applicant 
states in the claim "a body comprising a portion of the semiconductor layer" (See Claim 8 and 
15). However, in the specification Applicant does not appear to state the limitation disclosed - 
above instead it states "semiconductor layer 208 (i.e. the transistor body)" (See Paragraph 41). 
Additionally, the Applicant states that "the source structure is at least as thick as a combination 
of the semiconductor layer and the first buried layer, and wherein the drain structure is at least as 
thick as the combination of the semiconductor layer and the first buried insulator layer" (See 
Claims 27 and 28). However, in the specification Applicant does not appear to state the 
limitation disclosed above. Claims 9-14, 17 and 20-26 depend directly or indirectly from a 
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rejected claim and are, therefore, also rejected under 35 U.S.C. 1 12, first paragraph for the 
reasons set above. 

Claim Objections 

5. Claims 20 and 28 are objected to because of the following informalities: a) claim 20 is 
dependent on claim 18 which is cancelled; and b) claim 28 is dependent on claim 19 which is 
cancelled. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 8, 10-13, 14, 21, 22 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brigham et al. (U.S. Patent No. 6,380,010) in view of Houston (U.S. Patent 
No. 6,045,625). 

In regards to claims 8 and 10-13, Brigham et al. ("Brigham") discloses the following: 

a) a semiconductor wafer (102) (For Example: See Figure 1); 

b) a first recess and a second recess (For Example: See Figure 2); 

c) a body (104) situated between the first recess and the second recess, the body 
comprising a top body surface and a bottom body surface that defines a body thickness (For 
Example: See Figure 1 1); 

d) a source structure (114) within into the first recess, the source structure 
comprising a source region (For Example: See Figure 1 1); 

e) a drain region (114) within into the second recess, the drain structure 
comprising a drain region (For Example: See Figure 1 1); and 
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f) a top portion of the source structure and a top portion of the drain structure are 
within and abut the body thickness (For Example: See Figure 1 1). 

In regards to claims 8 and 10-13, Brigham fails to disclose the following: 

a) a semiconductor layer, that comprises single crystal silicon, overlying a buried 
insulator having three layers that comprise silicon dioxide, wherein the second layer comprises 
silicon nitride, wherein the third layer comprises silicon dioxide. 

However, Houston discloses a semiconductor layer (16), that comprises single crystal 
silicon, overlying a buried insulator (14) having three layers that comprise silicon dioxide, and 
silicon nitride (For Example: See Figure 1, Figure 8c and Column 2 Lines 43-60). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the semiconductor device of Brigham to include a semiconductor layer, that comprises single 
crystal silicon, overlying a buried insulator having three layers that comprise silicon dioxide and 
silicon nitride as disclosed in Houston because it aids in eliminating warping (For Example: See 
Column 1 Lines 49-62 and Column 2 Lines 43-60). 

Additionally, since Brigham and Houston are both from the same field of endeavor, the 
purpose disclosed by Houston would have been recognized in the pertinent art of Brigham. 

In regards to claim 14, Brigham discloses the following: 

a) the body comprises a fin structure that comprises a top fin structure surface a 
"bottom fin structure surface that define a fin "structure thickness, wherein the top portion of the 
source structure and the top portion of the drain structure are below said top fin structure, and 
wherein said source structure and said drain structure abut the fin structure (For Example: See 
Figure 7). 

In regards to claims 21 and 22, Brigham discloses the following: 
a) a first and second recess (For Example: See Figure 1). 
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In regards to claims 21 and 22, Brigham fails to disclose the following: 

a) a first portion of the buried insulator and a second portion of the buried 
insulator, and a third portion of the buried insulator. 

However, Houston discloses a semiconductor with a semiconductor layer overlying a 
buried insulator having three layers (For Example: See Figure 1, Figure 8c and Column 2 
Lines 43-60). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor device of Brigham to include a semiconductor 
layer overlying a buried insulator having three layers as disclosed in Houston because it aids in 
eliminating warping (For Example: See Column 1 Lines 49-62 and Column 2 Lines 43-60). 

Additionally, since Brigham and Houston are both from the same field of endeavor, the 
purpose disclosed by Houston would have been recognized in the pertinent art of Brigham. 

In regards to claim 27, Brigham fails to disclose the following: 

a) the source structure is at least as thick as a combination of the semiconductor 
layer and the first buried layer, and wherein the drain structure is at least as thick as the 
combination of the semiconductor layer and the first buried insulator layer. 

However, the applicant has not established the critical nature of "the source structure is at 

least as thick as a combination of the semiconductor layer and the first buried layer, and wherein 

the drain structure is at least as thick as the combination of the semiconductor layer and the first 

buried insulator layer." "The law is replete with cases in which the difference between the 

claimed invention and the prior art is some range or other variable within the claims. ... In such 

a situation, the applicant must show that the particular range is critical, generally by showing that 

the claimed range achieves unexpected results relative to the prior art range." In re Woodruff, 

919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). Therefore, it would have been obvious to one 

having ordinary skill in the art at the time the invention was made to have various ranges. 
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8. Claims 9, 15, 20 and 23-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brigham et al. (U.S. Patent No. 6,380,010) in view of Houston (U.S. Patent No. 6,045,625) 
and Zahurak et al. (U.S. Patent No. 6,593,192). 

In regards to claim 9, Brigham fails to disclose the following: 

a) the first layer of the buried insulator is at least as thick as the semiconductor 

layer. 

However, Zahurak et al. ("Zahurak") discloses a buried insulator (20) that is at least as 
thick as the semiconductor layer (30) (For Example: See Figure 2). It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Brigham to include a buried insulator that is at least as thick as the 
semiconductor layer as disclosed in Zahurak because it aids in increasing performance (For 
Example: See Column 1 Lines 5-67 and Column 2 Lines 1-24). 

Additionally, since Brigham and Zahurak are both from the same field of endeavor, the 
purpose disclosed by Zahurak would have been recognized in the pertinent art of Brigham. 

In regards to claim 15, Brigham discloses the following: 

a) a semiconductor wafer (For Example: See Figure 1 1); 

b) a first recess and a second recess (For Example: See Figure 1 1); 

c) the first recess comprising a source structure for transistor (For Example: See 

Figure 11); 

d) the first recess comprising a drain structure for transistor (For Example: See 
Figure 11); and 

e) a body situated between the first recess and the second recess, the body 
comprising a top body surface and a bottom body surface that defines a body thickness (For 
Example: See Figure 1 1); 
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In regards to claim 15, Brigham fails to disclose the following: 

a) a semiconductor layer buried on a buried insulator which comprises a first 
buried insulator on a second buried insulator different from the first buried insulator layer 
wherein the first buried insulator comprises silicon dioxide and the second buried insulator 
comprises a silicon nitride. 

However, Houston discloses a semiconductor with a semiconductor layer, that comprises 
single crystal silicon, overlying a buried insulator having at least two layers that comprise silicon 
dioxide and silicon nitride (For Example: See Figure 1, Figure 8c and Column 2 Lines 43-60). It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the semiconductor device of Brigham to include a semiconductor layer, that 
comprises single crystal silicon, overlying a buried insulator having at least two layers that 
comprise silicon dioxide and silicon nitride as disclosed in Houston because it aids in eliminating 
warping (For Example: See Column 1 Lines 49-62 and Column 2 Lines 43-60). 

Additionally, since Brigham and Houston are both from the same field of endeavor, the 
purpose disclosed by Houston would have been recognized in the pertinent art of Brigham. 

b) the first layer of the buried insulator is at least as thick as the semiconductor 

layer. 

However, Zahurak discloses a buried insulator that is at least as thick as the 
semiconductor layer (For Example: See Figure 2) . Irvvould hav^been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the semiconductor device 
of Brigham to include a buried insulator that is at least as thick as the semiconductor layer as 
disclosed in Zahurak because it aids in increasing performance (For Example: See Column 1 
Lines 5-67 and Column 2 Lines 1-24). 
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Additionally, since Brigham and Zahurak are both from the same field of endeavor, the 

purpose disclosed by Zahurak would have been recognized in the pertinent art of Brigham. 

In regards to claim 20, Brigham discloses the following: 

a) the transistor comprises a fin structure (For Example: See Figure 1 1). 

In regards to claims 23 and 26, Brigham fails to disclose the following: 

a) the semiconductor layer is in direct mechanical contact with a gate dielectric 
layer at a surface of the gate dielectric layer, wherein the gate dielectric layer abuts with a gate 
conductor layer, wherein the semiconductor layer abuts with the buried insulator at a surface of 
the buried insulator, and wherein the surface of the gate dielectric layer is about parallel to the 
surface of the buried insulator. 

However, Zahurak discloses a semiconductor layer (30) in direct contact with a gate 

dielectric layer (40) at a surface of the gate dielectric layer, wherein the gate dielectric layer is in 

direct contact with a gate conductor layer (42), wherein the semiconductor layer is in direct 

contact with the buried insulator (20) at a surface of the buried insulator, and wherein the surface 

of the gate dielectric layer is about parallel to the surface of the buried insulator (For Example: 

See Figure 2). It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to modify the semiconductor device of Brigham to include a semiconductor 

layer in direct contact with a gate dielectric layer at a surface of the gate dielectric layer, wherein 

" the"gate dielectric layer is in direcrcontact with a gate conductor lay er7 wherein the 

semiconductor layer is in direct contact with the buried insulator at a surface of the buried 

insulator, and wherein the surface of the gate dielectric layer is about parallel to the surface of 

the buried insulator as disclosed in Zahurak because it aids in increasing performance (For 

Example: See Column 1 Lines 5-67 and Column 2 Lines 1-24). 
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Additionally, since Brigham and Zahurak are both from the same field of endeavor, the 

purpose disclosed by Zahurak would have been recognized in the pertinent art of Brigham. 

In regards to claims 24 and 25, Brigham discloses the following: 

a) a first and second recess (For Example: See Figure 1). 

In regards to claims 24 and 25, Brigham fails to disclose the following: 

a) a first portion of the buried insulator and a second portion of the buried 
insulator, and a third portion of the buried insulator. 

However, Houston discloses a semiconductor layer overlying a buried insulator having 
three layers (For Example: See Figure 1, Figure 8c and Column 2 Lines 43-60). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the semiconductor device of Brigham to include a semiconductor layer overlying a buried 
insulator having three layers as disclosed in Houston because it aids in eliminating warping (For 
Example: See Column 1 Lines 49-62 and Column 2 Lines 43-60). 

Additionally, since Brigham and Houston are both from the same field of endeavor, the 
purpose disclosed by Houston would have been recognized in the pertinent art of Brigham. 

In regards to claim 28, Brigham fails to disclose the following: 

a) the source structure is at least as thick as a combination of the semiconductor 
layer and the firstburied layer,~and wherein thetlrain structure is at least as thick as the 
combination of the semiconductor layer and the first buried insulator layer. 

However, the applicant has not established the critical nature of "the source structure is at 

least as thick as a combination of the semiconductor layer and the first buried layer, and wherein 

the drain structure is at least as thick as the combination of the semiconductor layer and the first 

buried insulator layer." "The law is replete with cases in which the difference between the 

claimed invention and the prior art is some range or other variable within the claims. ... In such 
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a situation, the applicant must show that the particular range is critical, generally by showing that 
the claimed range achieves unexpected results relative to the prior art range." In re Woodruff, 
919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to have various ranges. 

9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brigham et al. 
(U.S. Patent No. 6,380,010) in view of Houston (U.S. Patent No. 6,045,625) and Choi (U.S. 
Patent No. 6,383,849). 

In regards to claim 13, Brigham fails discloses the following: 

a) a first recess and a second recess stop on a second layer of the buried insulator. 

However, Choi discloses a semiconductor with a recess that stops on an insulator (For 
Example: See Figure 2e). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device of Brigham to include a 
recess that stops on an insulator as disclosed in Choi because it aids in improving the thermal 
conduction characteristics (For Example: See Column 2 Lines 15-43). 

Additionally, since Brigham and Choi are both from the same field of endeavor, the 
purpose disclosed by Choi would have been recognized in the pertinent art of Brigham. 
" ~~ Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Amir 
Zarabian can be reached on 571-272-1852. The fax phone number for the organization where 
this application or proceeding is assigned is 703-308-7722 for regular and after final 
communications. Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308-0956. 
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July 26, 2004 




MaiyWltezewski 
Primary Examiner 



